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TO DETERMINE THE FEASIBILITY OF INTEGRATING BIOLOGICAL 
PRINCIPLES WITH INSTRUCTION IN VOCATIONAL AGRICULTURE IN OHIO 
HIGH SCHOOLS, 15 PILOT SCHOOLS AND 6 CONTROL SCHOOLS WERE 
STUDIED. PRETESTS ADMINISTERED TO STUDENTS IN OCTOBER 1963 
WERE AN AGRICULTURAL ACHIEVEMENT TEST, A BIOLOGICAL 
PRINCIPLES TEST, THE CALIFORNIA SHORT-FORM TEST OF MENTAL 
maturity, and the educational interest inventory. POSTTESTING 
IN HAY 1964 INCLUDED ALL EXCEPT THE CALIFORNIA SHORT-FORM. A 
QUESTIONNAIRE ADMINISTERED TO AGRICULTURE TEACHERS IN THE 
PILOT SCHOOLS REVEALED EIGHT ADVANTAGES, INCLUDING — (1) THE 
PROGRAM WAS MORE CHALLENGING AND INTERESTING TO STUDENTS, AND 
iZI IT CAUSED THE TEACHER TO PREPARE BETTER. ONE OF THE FOUR 
DISADVANTAGES WAS THAT MORE TIME WAS NECESSARY TO TEACH 
BIOLOGICAL PRINCIPLES, AND OTHER UNITS HAD TO BE DROPPED. 
INTERPRETATION OF THE TEST DATA WAS THE BASIS FOR EIGHT 
CONCLUSIONS, INCLUDING — (1) THE NUMBER OF PRINCIPLES TAUGHT 
WAS THE HOST SIGNIFICANT FACTOR INFLUENCING ACHIEVEMENT IN 
BIOLOGY, (Z) DIFFERENCE IN STUDENT ACHIEVEMENT BETWEEN IST- 
AND ZND-YEAR PILOT SCHOOLS WAS NOT CONSISTENT ON ALL TESTS, 
AND (3) FRESHMAN AND SOPHOMORE STUDENTS SHOWED GREATER 
ACHIEVEMENT THAN JUNIOR AND SENIOR STUDENTS WHEN THE 
BIOLOGICAL PRINCIPLES APPROACH WAS USED. (EM) 
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FOBBfORD 



Agriculture y like the rest of the econoiiQr» is undergoing rspid end 
accelerating changes due to technological and scientific developments 
azid iqsroved methods of organization and management* 

" — - evident that increased is^etus vill be given to science In 
Uie /ears ahead and instruction In vocational agriculture should become 
more science-oriented to keep pace with the scientific and technological 
developments in agricultural production* 

Since many agricultural problems lend themselves to an application 
of biological principles » this study should provide direction for im- 
proving instmetion in vocational agriculture and provide a means for 
a better understanding of biological principles basic to agriculture 
through an inductive method of teaching* 

A forerunner to this study was conducted at the University of 
California • Davis, with Sidney S* Sutherland, Professor of Agri- 
cultural Education, University of California, and W* Earl Sams, 
Consultant, Bireau of Secondary Education, State Department of 
Education, serving as co-ordinators of the project* 
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INTEGMTING BIOLOGICAL PRINCIPIES WITH 
INSTK-^TIDN IN VOCATIONAL AGRICULTURE 

CONCLUSIONS 

Based on an intijrpretation of the daia presented in this study, 
the following conclusions were drawn: 

1. When bieleiivieal principles are integrated into the teaching 
of vocational agriculture, at the high school level, the 
students show greater achievement in agriculture and have 
a greater iunderstanding of biological principles* The 
students a;?e also more interested in agriculture and in 
science* 

2* The teaching of biological principles integrated with in- 
struction in vocational agriculture is desirable in Ohio 
high schocl vocational agriculture classes* 

3# The diff6i:i*ence in student achievement between first and 
second yetir pilot schools was not consistent on all teats* 
4, Freshman ;and sophomox*e students showed greater achievement 
than jun!l.or and senior students when the biological 
principles approach was used in teaching vocational 
agriculture* 

5* The number of principles taught was the most significant 
factor influencing achievement in biology* 
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6* Te&chers believed that, when the biological principles 
approach was used in teaching high school students of 
vocational agriculture, their students were able to 
transfer their understanding of principles in tJie 
solving of other agricultural problems. 

?• Classroom teaching which involved integratfjig biological 
principles with instruction in vocational agriculture 
required more teacher time but caused teachers do a 
more thorough job of planning for their classes. 

8. Teachers believed that in-service education pi.x>grams 
should place more emphasis on the development of '' 
related teaching aids and demonstrations in order \ 
to ioq)rove the teaching of biological principles. 

Need for the study 

Teachers of vocational agriculture have become concerned about 
the explosion of knowledge and the rapid technological developments, 
and they realize the need to search for ways to adjust their programs 
to keep pace with the changing times. This need is also emphasized 
by the following statement: 

Little change has been made in vocational agri- 
culture education since its inception. The content 
of the courses in vocational agxdculture as well, as 
its place in the curriculum need re-examination. 

Educational leaders need to determine the pj.\>per 
eaqphasis to bo given in courses in order to broadly 
educate young people who, to the limit of their 
respective abilities, can adjust to changing times 



^Mervin G. Smith, Carlton F. Christian, Ad justments in Agrl 
galture-A National Basebook (Iowa State University Press, Ames, 
Iowa, 1963) f p* 366. 
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If we lean heavily toward applied training, the student nay be 
better parepared for his first job. On the other hand, applied training 
nay becone .out of date by the tine the student has been on the job for 
a short while. In the long run, a basic nnderst^indlng of principles 
nay serve him better than simply knowledge of how to do things. 

The “pririciple approach® lends itself to instsfuetion which is 
directed toward the development of understanding and the ability to 
""ke sppllcsticn tc a ifidc range cf agricultui^l 

problems. It has long been accepted that principles should be 
taught with application and that the most effective teaching 
results when principles and application are presented in the 
closest association with each other. 

John M. Mason said. 

The aim of education should be to convert 
the mind into a living fountain and not a rtsser- 
voir. That which is filled by merely pua 5 >ing in 
will be emptied by pumping out.2 

Recent studies have shown that there will be a decreasing number 
of opportunities for vocational agriculture graduates to enter farm- 
ing in the future— thus, making it necessary for them to find em- 



plo 3 n&ent in jobs related to agriculture. 

With the rapid changes in technology, it is anticipated that 
the educational con^etencies for these jobs will change many times 
in the next few years. This is substantiated by the following 
quotation : 

Since jobs will change materially during the 
wozidng lives of many in the future, a reassessment 
of our vocational education should ^ made by the 



^ Ibld. . p. 359. 
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states and the federal govenunent. With the 
ehai^ging careers ve contemplate, rigid vo- 
cational training seems to be of doubtful 
value. 3 

As better means of transportation are developed and ve move 
toward more unified international educational programs, it is 
reasonable to assume that more people will find employment in 
foreign countries. The skills and abilities needed for these Jobs 
would most likely be much different than those needed for the Jobs 
in the oonmanity in which the individual was trained. 

Technological developments are needed and taking place in 
other countries as is Indicated the following quotation taken 
from Phi Delta Kappan ^gazlne: 

Agriculture has been traditionally regarded as 
the occupation of the shoeless, a concept with roots 
in the early colonization period. A few landlords 
were masters of land and life over a great portion 
of the population. The “pson-patron” relation 
which evolved still prevails in most countries. 

It is a cultural heredity likely to survive for 
many years. 

Inevitably, this condition affects concepts of 
agricultawl education. For years, it was believed 
that no training is needed by those who till the 
and take care of animals. Such tasks had been per- 
formed throughout the ages by the less educated or 
non-educated. Fortunately, this concept is changing, 
even though slowly. The main impetus for this change 
comes from technological advances.^ 



3Goals for Americans. The Report of the President's Commission 
on National Goals (Prentice Hall, 3hc., I960), p. 202. 

Fernando Del Rio, “Agricultural Education in Latin America 
and Its Promise for the Future, “ Phi Delta Kappan Magazine, Volume 
XLV, Number 4, January 1964, p. 202. 
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The need to keep pace with technological developiien'te is not 
confined only to agricultural education but to all phases of edu- 
cation* In addition to the many technological derrelopnentsy socio- 
economic changes have caused educators to focus attention on broaden- 
ing all educational programs. Studies have shown that one out of 
every five persons move each year and consequently a person edu- 
cated In New York may find employment In Callfoniiay or vice versa. 
The constant Increase In automation eliminates some jobs while 
creating ethers and the competencies needed fer these jebs are 
ccntlnually changing* 

In a national seminar held at The Ohio State University, 

BenjiUBln C. Willis, Superintendent of Schools in Chicago, saldt 

We must not only broaden our educational spectrum 
and expand It, but also build »>re flexibility into It 
and make our judgments of Its effectiveness more In- 
dividualised and varied. Broad principles must form 
the foundation for any educational program. It Is 
futile to prepare individuals for specific kinds of 
work which may or may not exist tomorrow without pro- 
viding them with the general skills that will permit 
them to modify specific capabilities as the need 
arises*^ 

With the complexity of our American society, we are challenged 
to search for new and better methods of teaching. Much research is 
being conducted In the field of education as is emphasised by the 
following statement: 

One need but glance at a recent volume of the 
"Ehcyclopedla of ESducatlonal Research” to become 
iaqsressed with the great body of knowledge about 
education and the educative process that Is 
accumuJ ‘ i ig year by year.® 



^Benjamin C. Willis, A Design fo^ the Future. Report of a O 

National Seminar on Agricultural Bduc tion. The Ohio State 
University, I963, p. 75 . 

^Roald F. Campbell, John E. Corlmlly, John A. Ramseyer, Intro- 
ductlon to Educa tional Administration (AUyn and Bacon, Iho., 

Boston, 1962), p. 50. 
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The writer is of the opinion that teachers of vocational agri- 
culture have an excellent opportunity to teach scientific principles 
and help students see the practical application of these principles, 
thus making science courses more meaningful to students. With the 
AC’^sed emphasis placed on science some educators have expressed 
the opinion that the emphasis has been placed on science as a 
course without giving students an opportunity to see its relation- 
ship to other fields of knowledge. This thought is expressed in 
the following statement: 

0 

We have so exalted the power of science that 
we sometimes forget its relation to other fields 
of knowledge. 7 

Since we have this opportunity in vocational agriculture we 
need to conduct research to determine the feasibility of this 
approach and to determine the best methods to use. 

Purpose of the study 

The purpose of this study was to detennine the feasibilix^y of 
integrating bioJogical principles with instruction in vocational 
agriculture at the hLgh scliool. level in Ohio. 

Specific objectives 

The major purpose of the study was— 

1 . To determine the significant difference between the pilot 
a. d control schools relative to changes in achievement in agri- 
culture, biology, and interest in agriculture and science. 

7fidgar Dale, Audio-Visual Methods in Teaching (The 
L ^yden Press , New Yoric, 195^)* p. 1^2. 
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2, To detomine the significant difference bei^^een pilot 
schools that are first year participants and those that are 
second year participants relative to changes in achievenent in 
agrl^alture* biology, and interest in agriculture and science, 

3« To detemine the correlation betireen the dependent vari 
ables change in achievenent in agriculture and biology and the 
following independent variables: 

a. Tear in the project, 

b. Hunber of principles taught, 

c. Age of the student, 

d. Status in biology, 

e. Califomia Mental Maturity score, 

f. Agricultural interest score, 

g. Science interest score, 

4, To determine which independent variables are most 
important in influencing the dependent variables, 

5« To determine the desirability of Integrating the bio- 
logical principles with instruction in vocational agriculture in 
Ohio, 

6, To detemine the changes needed to make the biological 
principles approach more effective. 



PROCEDUBES EMPLOYED IN THE STUDY 



In Older to aceoo^llsh t)ie objective evaluation in this study, 
the design involved pilot and control schools. Both groups were 
given a pre-test and a post-test. This study was pattemed after 
a similar study conducted in California. However, this study went 
beyond tha Califoznia study in that an Agricultural Achievement 
test and an Interest Inventory test were given in addition to the 
Califoxfiia Mental Maturity test and a Biological Principles test 
used in the California study. This study also made use of a more 
coBg>rehensive statistical analysis. 

The subjective evaluation was accomplished through the use of 
a questionnaire to secure opinions from the teachers of vocational 
agriculture in the pilot schools. 

The major steps in the procedure employed in this study in- 
cluded (1) selecting the pilot and control schools, (2) developing 
and selecting evaluative tests, (3) administering evaluative 
tests, (4) developing and administering the questionnaire, and 
(5) summary and analysis of data. 

Selecting the pilot and control schools 

In selecting the pilot schools, assistant state supervisors 
of vocational agriculture were asked to recommend schools that, in 
their opinion, would give the biological principles approach a fair 
trial. The supervisors considered such factors as: geographic 

location, size of school, administrator attitude and teacher 
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competency* From the list of eighteen schools recossaeiided 
the supervisors, fifteen agreed to serve as pilot centers in which 
the teachers would integrate the biological principles into their 
course of study for high school students of vocational agriculture* 
In order to have a benchmark to use in evaluating the bio- 
logical principles approach, control schools were selected to 
serve as a means of coBg>arlson* The vocational agriculture staff 
decided that ttie control schools should be selected from the co- 
operating schools or ischools used for the purpose of training 
teachers of vocational agriculture* Ei^t schools were selected 
for the control group in which a traditional program would bo 
conducted* They were asked to participate only in the testing 
phase of the program with no attempt to integrate the principles 
into their course of study* 

Developing and selectiT^ 
evaluative teats 

Da developing the agricultural achievement test, a list of 
one hundred and fifty multiple choice questions, based on the major 
of emphasis in the Ohio vocational agriculture program, was 
developed* This list of questions was rated by the vocational 
agriculture staff and one hundred questions were selected to 
up the agricultural achievement test used in this study. 

The biological principles test previously used in the 
California study was used as the Instxument to evaluate understand- 
ing of biological principles* This test consisted of seventy-five 
multiple choice questions* 

In the selection of the I*Q* and Interest Liventory tests to be 
used, the Division of CKiidance and Testing, Ohio State Department of 
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Education was constO.'tsd* As a rosult of tholr rocoinaondatAon* tho 
California Short-Pom Test of Mental Maturity and Educational 
Interest Inventory by James E« Oliver were the tests selected* 

The pre-tests which Included the agricultural achievement, 
biological achievement, California Mental Maturity, and Interest 
Inventory were administered the first week in October , 1 9^3* 

The post-tests were administered the first week in May, 1964. 
The California Mental Maturity was n^'t included in the post-tests 
because the I.Q. scores were obtained from the pre-test. 

administering 
the questionnaire 

The questionnaire used to secure the subjective evaluation was 
developed hy tho writer of this study. A list of questions to 
secure teachers* opinions relative to their experience with the 
biological principles approach and implications for future programs 
was developed and submitted to the writer's graduate committee. 
Their suggestions were incorporated ir'^. the develoi»aent of the 
questionnaire into its final form. The questionnaire was ad- 
ministered to the teachers in the pilot schools at a meeting with 

these teachers the second week of )fey, 1964* 

¥ 



STATISTICAL ANALYSIS OF TEST RESULTS 



stat i stical models 

Iir ?rder to select appropriate statistical xnodels for this 
stady« the writer consulted P'»^fesscr D« Ransom Whitney, Director 
of the Statistical Laboratory, Department of Mathematics, The Ohio 
State University. 

Since one of the major objectives of this study was to deter- 
mine the significance of the difference in change in achievement 
between the pilot and control schools, the H" test of signifi- 
cance was selected, as being the most appropriate. Support for 
this test is given In the following statement: ^ 

The most widely used acceptable test is to 
compute for each group pre-test - post-test 
gain scores and to compute a ’’t" between ex- 
perimental and control groups on these gain 
scores.® 

The test was eo^loyed to determine the significance of 
the difference in changes in scores between the pilot and control 
schools on the following tests: 

1. Agricultural Achievement 

2. Biology Achievement 
3* Agricultural Diterest 
4. Science Interest 



®Donald T. Campbell, Julian C. Stanley, Handbook_of 
Research American Educational ^search 

i^sociation (Chicago, Rand McNally and Company, 1963)* P» 217* 
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The following Is a model for this statistic: 

Y 

V n m 

Using Agricultural AchLeyement as an eKanple, X is the mean 
of the differences* post*test minus pre*test for the contxvl 
schools* and Y is similarly the mean of the same differences 
for the pilot schools. and ®Y^ are estimates of the variance 
of these dlffer^cos for control and pilot groups. When using the 
student “f* the i-esearchei- tests the hypothesis that an increase 
on the Agricultural Achievciment test for the control group is 
statistically equcil to that of the pilot group. A larger value of 
rejects this liypothesle at either the 55^ or level of signlfi* 
cance* and if the hypothesis is rejected* the alternative to be 
accepted is that the group with the largest mean difference made 
the most iiq>rovera9nt from pre-test to post-test. 

The ”t” test was also employed to determine the significance 
of the difference in achievement between ninth and tenth grade 
students in pilot schools participating in the project the first 
year and ninth and tenth grade students in pilot schools that were 
second-year participants. 

Another objctctive of this study was to detennlne the re- 
lationship betwe<!n the dependent variables* achievement in agri- 
culture and biology and tiie following list of independent variables : 
Mcffital matu;;'lty score 
Number of pirlnclples tau^t 
Gimde level of the si:udent 
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Age of the student 

Agrlcnilture Interest score 

Science interest score 

The statistic employed for this analysis was the correlation 
coefficient **r"« "The correlation coefficient (r)» commonly 
referred ic as the product-4noment correlation » provides a 
quantlti\r<» measure relationship between two variables X and 

T."9 

"This statistical model not only provides a measure of 
strength but also the direction of association* expressed either 
as positive or negative, 

In calculating the correlation between the independent 
variables; and the dependent variables* change in achievement in 
agrleuliaire and biology* each independent variable was considered 
separately with the other independent variable held constant. 

After determining the correlation between the dependent and 
independent variables through an analysis of the results of this 
study* it was still believed that some of the independent variables 
were moxe important than others in detea^toing the dependent 
variablsis* change in achievement in agriculture* and change in 
achievement in biology. 

Tine following independent variables were considered: 

1.H Year in the project, 

2„> Ihimber of principles taught, 

%<anry E, Garrett* El ementary Statistics (New York: David 
McKay O^saqsany* Inc,* 1962), p, 92, 

lOjSanford M, Dombusch and Calvin F, Schmid* A Primer of 
Social Statistics (New York: McGraw-Hill Company* Sic, * 1955'* 

P. 195. 
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3* Age of the student* 

4* Year in high school* 

5* Status in biology 

(a) had biology in a previous year 

(b) taking biology concurrently 

(c) has not had biology 

6* California Hental Maturity Score (pre-test)* 

7* Agricultural Interest Score (pre*-test)* 

8* Science Interest Score (pre-test)* 

In order to detemlne the most important variables, the 
a:nalysls of covariance "F" test ms applied to the data* The 
following is a model of this statistic: 

a1 Biology Previously 

1 X4 + b^ X 2 + b« X- + b^. + a2 Biology Concurrently 

^ ^ ^ a3 No Biology 

+ bg Xg + + bg Xg 

In one problem Y is change in achievement in agriculture, and 
in the ether, change in achievement in biology and X^ - Xg cor- 
responds to independent variables 1 to 8* The a^, a2» a^ are 
effects due to status in biology and the b*s are regression co- 
efficients which are estimated* 

The measure of central tendency selected was the mean because 
**Tlie arithmetic mean is the most widely used measure of central 
value* ** 
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MAJOR FINDINGS 



Table 1 shows that the students in the pilot schools showed 
greater achievenent between the pre- and post-test than the stu- 
dents in the control schools o The greatest difference was in 
biology achievexaent where the students ixi the pilot schools 
showed a net gain of 5*23 whereas the students in the control 
schools showed a net gain of only 1 •44* 

Table 1 shows a decrease in agriculture interest for stu- 
dents in both the pilot and control schools; howevert the 
students in the pilot schools showed less decrease than those 
in the control schools « 

It is quite significant to note that the students in both 
the pilot and control groups had alsiost the same mental luturlty 
score with a mean score of 98 #68 for students in the pilot schools 
and 98.87 for students in the control schools. The two groups 
were so near the same that one could say there was no difference 
so far as mental ability was concerned. 
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